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BACKGROUND: Critically ill patients are at high risk for developing venous thromboembolism. 
The objective of this study was to determine the prevalence of, and risk factors for, lower extremity deep
vein thrombosis (DVT) among critically ill surgical patients in Thailand.
MATERIALS AND METHODS: Patients older than 15 years who were admitted to a surgical intensive
care unit (ICU) of a tertiary care hospital were enrolled. Bilateral lower extremity compression Doppler
ultrasonographic examination was performed to detect DVT within 14 days of ICU admission. Demographic
data, primary disease, operative intervention, co-morbidities, acute physiology and chronic health evalua-
tion (APACHE) II score and the length of ICU stay were tested for association with the presence of DVT.
RESULTS: Among the 190 first-time admitted ICU patients with a mean APACHE II score of 9.2 ± 6.0
(range, 0–29), 20 patients had DVT (prevalence of 10.5%). Thromboprophylaxis was not given to any
patient. The only independent and significant risk factor for DVT was a longer ICU stay. Age, sex, APACHE II
score, presence of comorbidities and operative intervention were not associated with the presence of DVT.
CONCLUSION: The prevalence of DVT in critically ill patients in a Thai surgical ICU was approximately
10.5%. Further research is needed to evaluate the risks and benefits of venous thromboprophylaxis in 
Thai patients. [Asian J Surg 2009;32(2):85–8]
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Introduction
Critically ill patients have an increased risk of developing
lower extremity deep venous thrombosis (DVT) compared
with other hospitalised patients.1 The clinical consequences
of DVT are serious, yet DVT is often unrecognised in the
intensive care unit (ICU). The concern about undiagnosed
DVT in the surgical ICU setting is underscored by studies
showing that 10%2 to 100%3,4 of DVTs identified by screen-
ing ultrasound were clinically unsuspected. It is also 
possible that many mechanically ventilated patients with
sudden episodes of hypotension, tachycardia, or hypoxia
may have an undetected pulmonary embolism (PE).5
Unsuspected PE may also contribute to the difficulty of
weaning patients from mechanical ventilation.1 Finally,
venous thromboembolism (VTE) remains one of the most
common unsuspected autopsy findings in critically ill
patients.5 The significance of VTE in critically ill patients
is enhanced by the observation that these patients, who
have impaired cardiopulmonary reserve, are likely to have
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serious consequences following even small pulmonary
emboli.6
Many clinicians believe that the incidence of DVT is low
in the Thai population. In the past, an incidence of 4% has
been reported in high risk Thai populations such as patients
undergoing hip surgery.7 However, the lifestyle of Thai peo-
ple has changed recently, and there is increased awareness
of DVT in hospitalised patients among Thai physicians.
Recent data from Phramongkutklao Hospital, Thailand,
published in 2005, revealed that the incidence of post-
operative DVT was as high as 47.9% among patients with
hip fractures.8 This number was almost equal to that of
Western countries. It has therefore been hypothesised that
many cases of silent DVT exist among surgical ICU patients
in Thailand. The aim of the present study was to determine
the prevalence of lower extremity DVT among surgical ICU
patients as detected by compression Doppler ultra-
sonography. Baseline and risk factors potentially associated
with the presence of DVT were also examined.
Methods
A prospective cohort study was conducted at a ten-bed,
closed, tertiary care surgical ICU in Bangkok, Thailand.
Patients over 15 years of age, admitted to the ICU for the
first time during the period between August 2005 and
February 2006 were considered for inclusion in the study.
Patients admitted with orthopaedic conditions were
excluded because of their high baseline risk of VTE.9
Patients were also excluded if they underwent cardiac 
surgery, received VTE prophylaxis, were pregnant, or had
an extremely unfavourable prognosis.
To estimate the prevalence of DVT in the ICU, bilat-
eral lower extremity compression Doppler ultrasono-
graphic (US) examination (HDI 5000, Phillip Inc., USA)
was performed on patients within 14 days of initial ICU
admission. Screening US was performed between the 7th
and 14th day after ICU admission. However, if patients
were suspected of having DVT, US was performed as soon
as feasible. To provide a uniform and unbiased assess-
ment of the US signs of DVT, one research associate, who
was a vascular surgeon, performed the US examination
for all patients and was blinded to the patients’ history
and clinical status. The diagnosis criterion for DVT was
the inability to compress the veins in a cross-section (the
primary basis for diagnosis). The presence of thrombus,
the overall characteristics of the thrombus, absence of
spontaneous venous flow, absence of respiratory phasic-
ity, and absent or incomplete colour filling signal, were
adjuncts in assessing the presence of thrombus.
Baseline data, including patients’ age, gender, admit-
ting diagnosis, acute physiology and chronic health eval-
uation (APACHE) II score10 and medical comorbidities
were collected. Comorbidities included cardiopulmonary
diseases, vascular occlusive diseases, diabetes mellitus,
renal and hepatic diseases. The presence of cancer was
recorded separately. Data subsequent to ICU admission
such as length of ICU stay, length of hospital stay, and
operative interventions were also recorded, as was the pri-
mary outcome, the presence of DVT. All patients or their
next of kin provided written informed consent.
Continuous data were expressed as mean and standard
deviation and range. Categorical data were summarised as
counts and percentages. Continuous data were contrasted
between groups using the t-test or rank test as appropriate.
Categorical data were contrasted using the chi-squared test.
Multiple logistic regression was used to identify inde-
pendent risk factors associated with the presence of DVT. 
A p value of less than 0.05 was considered statistically sig-
nificant. All statistical analyses were performed using Stata
version 7 (Stata Corp, College Station, TX, USA).
Results
A total of 190 patients were included in the present study.
The admitting diagnoses of these patients are presented in
Table 1. The majority of patients were neurological cases
(44%). Vascular cases included both aortic aneurysms and
peripheral vascular diseases. There were very few multiple
trauma cases (1%). Each of these diagnostic categories
Table 1. Admitting diagnosis
Diagnostic category Number (%)
Neurological 84 (44)
Upper GI tract & small bowel 30 (16)
Hepato-biliary-pancreas 25 (13)
Vascular 18 (9)
Colon 10 (5)
Urological 10 (5)
Skin-subcutaneous tissues 7 (4)
Multiple trauma 2 (1)
Miscellaneous 4 (2)
GI = gastrointestinal.
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contains cancer and non-cancer cases, as well as a few iso-
lated organ trauma cases. The mean age of the patients was
55 years, and the mean APACHE II score was 9.2 (Table 2).
Thromboprophylaxis was not provided to any patients.
The number of patients with DVT detected by US was 20
of 190 patients, giving a 10.5% prevalence of DVT. Proximal
DVT was found in 45% of patients. Symptomatic DVT was
found in 15.78%. Seven out of 190 patients (3.68%) were
diagnosed and confirmed by computer tomography pul-
monary angiogram (CTPA) as having pulmonary embolism.
Univariable analysis revealed that older age and a longer
ICU stay to have significant associations with the presence
of DVT. The presence of cancer and operative intervention
were of borderline significance (p ≤ 0.1). Gender, comor-
bidities, neurological cases and APACHE II scores were
not significantly related to the presence of DVT (Table 2).
On multivariable analysis, only a longer ICU stay was
significantly associated with the presence of DVT in the
ICU (odds ratio, 1.07 per day for ICU stay; 95% confidence
interval, 1.03–1.22; p value, 0.001).
Subgroup analyses for patients who underwent opera-
tive intervention, or for those who did not under go any
operation, did not show any significant association between
cancer and the presence of DVT. Similarly, no such asso-
ciation was seen for subgroups of patients with APACHE II
scores higher or lower than nine (average value) or those
with or without comorbidity.
Discussion
The prevalence of DVT among surgical ICU patients in the
present study was found to be approximately 10%. This
number is less than that seen in other studies which report
an incidence between 25–32%.11 Such a low prevalence of
DVT further confirmed the traditional view that DVT is
not very common in Thai patients, even patients at high
risk. The use of US in the present study might lead 
surgeons to underestimate the prevalence DVT as com-
pared with the use of contrast venography, however the
assessment of risk factors for DVT should consider both
patient-specific characteristics and the patient setting.
Setting-specific risk factors may be more important than
patient-specific factors such as inherited procoagulation
states. Many risk factors for DVT have been identified,
Table 2. Baseline and risk factors for DVT
Baseline/risk factor
Total DVT No DVT
p value
(n= 190) (n= 20) (n= 170)
Age (yrs)
Range 17–98 41–83 17–98 0.019*
Mean ± SD 55.0 ± 18.0 64.0 ± 12.8 54.0 ± 18.3
Sex (female/male)
Number (%) 103/87 (54:46) 10/10 (50:50) 93/77 (55:45) 0.689
Cancer
Number (%) 63/190 (33) 10/20 (50) 53/170 (31) 0.091
Neurological cases
Number (%) 84/190 (44) 8/20 (40) 76/170 (45) 0.689
ICU stay (d)
Median (range) 2 (0.25–50) 3.5 (1–50) 2 (0.25–46) 0.003**
Comorbidity
Number (%) 77/185 (42) 9/19 (47) 48/166 (41) 0.592
Operative intervention
Number (%) 149/172 (87) 13/18 (72) 136/154 (88) 0.058
APACHE II score
Range 0–29 2–18 0–29 0.281*
Mean ± SD 9.2 ± 6.0 10.8 ± 4.7 9.0 ± 6.1
p value by *t-test, **Wilcoxon rank sum test. DVT = deep vein thrombosis; ICU = intensive care unit; APACHE = acute physiology and chronic
health evaluation; GI = gastrointestinal.
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such as the medical-surgical ICU setting,12 the presence of
malignancy,13 or the use of thrombin-generating treat-
ments and devices including surgery, central venous
catheter, mechanical ventilation, and paralytic agents. In
the present study, patients in a surgical ICU who had can-
cer and who underwent surgical intervention were more
likely to have DVT, although the relationships were only
of borderline significance. The length of the ICU stay
however, was the most significant factor associated with
the presence of DVT. The interpretation is that in many
patients, DVT developed after they were admitted to the
ICU and the risk of DVT increased with a longer ICU stay.
The lack of a significant association between cancer and
the presence of DVT in the present study does not imply a
lack of true association. In patients with cancer, the crude
relative risk of having DVT is approximately twice that of
patients without cancer in the present study. The most
important reason for the lack of a statistical association is
probably the low prevalence of cases of DVT as detected by
the Doppler ultrasound.
A practical application of the present result is that physi-
cians looking after patients in the surgical ICU must still be
wary of DVT. The longer the patient stays in the ICU, the
more likely it is that he or she will develop DVT, at the rel-
ative rate of approximately 1.07 times per day. However,
whether this number will translate into the need for routine
thromboprophylaxis is questionable. This group of patients
poses a special challenge for thromboprophylaxis. Perhaps
patients with long ICU stay, for example greater than 
5 days, having cancer as well as having had surgery, should
undergo DVT screening and/or thromboprophylaxis.
Conclusion
Critically ill surgical patients in Thailand have a DVT
prevalence of approximately 10%. The longer the ICU stay,
the more likely it is that DVT might develop. Further
research is needed to evaluate the risks and benefits of
venous thromboembolism prophylaxis in Thai surgical
ICU patients.
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